Results of previous investigations indicated that one of the early and essential events occurring in the apical meristem of Sinapis alba L. during the transition to flowering is the release to mitosis of the G2 nuclei; the trigger to mitosis is generated in the leaves and its movement out of the leaves begins around 16 hours after the start of the inductive treatment. The mitotic wave in the meristem culminates 10 hours later.
the time of movement of the mitotic trigger in induced plants, produces a mitotic wave which is very similar to that found in induced plants. It is thus proposed that the mitotic component of the floral stimulus in Sinapis is a cytokinin. As the cytokinins are completely unable to induce flowering, it appears that there is a multicomponent floral stimulus in this species.
The physiology of flowering has been dominated for 40 years by the concept that there is one substance-called the floral hormone or the floral stimulus -which specifically evokes flowering and which is common to all higher plants (7, 17) . All attempts to isolate this stimulus have failed and its chemical nature is still completely unknown (28).
Since the direct approach which consists in trying to extract, purify, and characterize the stimulus has yielded very little information so far, we thought it worthwhile to try an indirect approach, i.e. to try to gain insight into its nature from the kind of early changes that it produces at the shoot apical meristem.
The plant used in this study was Sinapis alba, a long day species which can be induced to flower by a single long day. One of the first detectable changes in the apical meristem of Sinapis during the transition from the vegetative to the reproductive condition is the release to mitosis of a large population of G2 nuclei (6, 12) . This early mitotic wave always culminates 26 to 30 hr after the start of the inductive treatment.
Further studies have shown that it was impossible to dissociate the flowering process at the meristem of Sinapis from this mitotic activation (5) , and that a similar early mitotic rise occurred in the evoked meristems of all species so far examined in this respect (13, 16, 25, 27) . We concluded that the early mitotic wave was an essential component of floral evocation.
By subjecting vegetative plants of Sinapis to a single day of 11 or 12 hr, it was however possible to induce this mitotic event in the absence of flowering (5) . This possibility of fractional evocation in Sinapis suggested that the floral stimulus may consist of more than one active component and that the early mitoses are triggered by a specific component, called the mitotic component.
Other supporting evidence for a multicomponent floral stimulus was supplied by defoliation experiments which showed that the patterns of movement out of the leaves of the mitotic component and of the slowest moving component of the floral stimulus were not similar in some environmental conditions (3) .
Here, our aim was to obtain information on the chemical nature of the mitotic component of the floral stimulus in Sinapis.
MATERIALS AND METHODS
The plant used was Sinapis alba L. The growing techniques were described elsewhere (5) . The plants were maintained in the vegetative condition by growing them in 8-hr short days. These plants were referred to as the "control plants." When 65 days old, some plants were treated with various chemicals (detailed later). Aqueous solutions of the chemicals were always applied to a small cotton plug carefully inserted between the young leaves of the apical bud. Four hr after the start of each treatment, a small amount of solution was added to keep the cotton plug moist during a few additional hr. A total amount of about 0.3 ml was applied/bud. Tween-20, at a concentration of 0.1%, was added to all solutions. Preliminary experiments have shown that a 0.1% Tween solution had no effect on mitotic activity in the apical meristem. Treatments of plants during a dark period were carried out in weak green safelight.
Some 65-day-old plants were induced to flower by exposure to one 20-hr long day, and then returned to short days. These plants will be referred to as the "induced plants." Other plants of the same age were subjected to one 12-hr critical day. Flowering in the different experimental batches was assessed by examining the apical meristems of 15 plants under a dissecting microscope 2 weeks after the start of the treatments (5) .
To examine changes in the percentage of cells undergoing mitosis at the meristem, apical buds were fixed in Navashin's fixative and the sections were stained with Ehrlich's hematoxylin. Interphase nuclei and mitoses were recorded in the median longisection of each meristem. Six meristems were used in each experimental batch.
DNA synthesis in the apical meristem was investigated by use of 3H-labeled thymidine (5 ,tCi/plant; specific radioactivity: 5 Ci/mmol; labeling time: 4 hr) and autoradiography of histological sections as described elsewhere (6) . The labeled and unlabeled nuclei were recorded in the median longisection of each meristem. Six meristems were used in each experimental batch.
Unless stated otherwise, the percentages of mitoses and labeled nuclei were determined in a meristematic area including both the central and the peripheral zones of the meristem.
All of the experiments were repeated once or twice. (1, 18, 26) , gibberellins (4, 11, 22) , cytokinins (8, 14, 20) , and cAMP (19 (Fig. 1 ), but these buds were collected in the present experiment at various times after the treatment (Fig. 3 ).
BA and Z at all tested concentrations produced a rapid increase in mitotic activity, starting at 6 hr and culuminating at 10 to 14 hr. With BA at 10 ,ug/ml, the mitotic index remained high after 18 hr. At lower concentrations of BA (5 and 1 ,ug/ml), the mitotic index decreased after 14 Figure 1 with BA 10 itg/ml or Z 1,ug/ml (Fig. 6) 100 ,ug/ml to the apical buds of plants kept in short days (see Fig. 1 ( Fig. 3) , suggesting that the synthetic cytokinin BA persists longer in the tissues than the natural cytokinin Z because it is probably less rapidly metabolized.
The changes in time of the mitotic index after a treatment with a cytokinin have been compared to those occurring after the application of a 20-hr long day or a 12-hr critical day (Fig. 7) .
Obviously, the mitotic stimulation produced by Z at 1 gg/ml is very similar to that induced by a 12-hr day, and that by BA at 10 gg/ml is very similar to that induced by a 20-hr day. These of plants subjected to one 20-hr day (0), or to one 12-hr day (@) has been included. The figure is constructed as Figure 6 .
In the meristems of plants induced to flower by a 20-hr day, the early mitotic wave is followed by a dramatic rise in DNA synthesis peaking at 38 hr (Fig. 6) (6) . This is not so in the meristems of vegetative plants treated with a cytokinin. In several other experimental systems, it has also been shown that cell division is far more sensitive to the cytokinin level than DNA synthesis (8, 14, 20, 23 ). The conclusion is that the dramatic rise in DNA synthesis, which occurs in the meristems of induced plants and which has been clearly associated with the production of flower primordia (6) , is controlled by something other than a cytokinin.
The suggestion that there is another component in the floral stimulus in this species is also strongly supported by the observation that the cytokinins are completely unable to induce flowering in Sinapis.
If a cytokinin is the mitotic component of the floral stimulus it must be produced in the mature induced leaves and translocated from there to the apical meristem. Evidence for foliar production and export of cytokinin is scarce in the literature, although some data suggest that such a possibility is by no means excluded (2, 9, 10, 21 
